Molecular characterization of HPr and related enzymes, and regulation of HPr phosphorylation in the ruminal bacterium Streptococcus bovis.
Molecular properties of HPr, enzyme I, and HPr kinase in Streptococcus bovis, and the regulation of HPr phosphorylation were examined. The genes encoding HPr (ptsH) and enzyme I (ptsI) were found to be cotranscribed. Two transcriptional start sites were detected in a region upstream of the HPr kinase gene (hprK). HPr kinase had both HPr-phosphorylating and HPr-dephosphorylating activities. The importance of phosphorylation of Ser-46 in HPr was shown by using a mutant HPr in which Ser-46 was replaced by Ala. When S. bovis was grown in glucose-limited medium, the amount of seryl-phosphorylated HPr (HPr-[Ser-P]) decreased drastically as the growth rate decreased. In contrast, the amount of histidyl-phosphorylated HPr (HPr-[His-P]) increased gradually as the growth rate decreased. The amount of HPr kinase did not greatly change with the growth phase, whereas the intracellular P(i) concentration increased as the growth rate decreased. HPr-[Ser-P] decreased as the intracellular P(i) increased as a consequence of inhibition of HPr kinase activity by P(i) and simultaneous enhancement of HPr-[Ser-P] phosphatase activity by P(i). Thus, it is conceivable that the ratio of HPr-[Ser-P] to HPr-[His-P] is regulated by the bifunctional activity of HPr kinase in response to intracellular P(i) concentration.